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(54) METHOD OF OBTAINING NITRIC OXIDE 

(57) The invention relates to plasma chemistry, specifically to a technology for 
obtaining nitric oxide (fixing atmospheric nitrogen) using an electric discharge. 
The method of obtaining nitric oxide includes heating air in an electrodeless 
plasma generator at an elevated pressure with a high-frequency discharge. To 
lower specific energy consumption and simplify the method, the process is 
carried out in a transformer plasma generator with vortex stabilization at a 
pressure of 50 - 100 kPa and a discharge frequency up to 10 kHz. The method 
will make it possible to lower energy consumption from 28,000 kWh per ton to 
1,500 - 3,000 kWh per ton of product One illustration. 



The invention relates to plasma chemistry, specifically to a technology for 
obtaining nitric oxide (fixing atmospheric nitrogen) using an electrical discharge. 

There exists a method for obtaining nitrous oxides in an electrodeless 
plasma generator at atmospheric pressure using high-frequency and super-high- 
frequency discharges that makes it possible to obtain high concentrations of 
nitrous oxides (NO) of 9 - 10 percent, which is directly related to the 
nonequilibrium-of the plasma process because of the power source's high 
frequency. It is known that extensive use of high- and super-high-frequency 
technologies is always limited by the low efficiency of the system consisting of 
the power source and the load (plasma discharge). Even for high- and super- 
high-frequency discharges, efficiency is no more than 0.5 - 0.6 percent. 
Moreover, fairly expensive intermediate equipment, e.g., to protect the supply 
main, is required. 

At these NO concentrations (9 - 10 percent) the yield is 2.6 moles per 
kWh, which corresponds to an energy consumption of 28,000 kWh per ton. 

The object of the invention is to lower specific energy consumption and to 
simplify the method by eliminating the product quenching stage. 

This object is achieved by the fact that, by contrast to the existing method, 
in which initial components are heated by energy released in an electric arc and 
the product is fixed, according to the invention, heating is accomplished with an 
electrodeless closed discharge with a current frequency to 10 kHz at a pressure of 
50 - 100 kPa in the discharge chamber of a transformer plasma generator with 
vortex stabilization, in which the product is simultaneously fixed. 

The method is explained by the drawing. 

The transformer plasma generator contains a transformer 1, made from 
individual magnetic cores, each with a primary winding, and closed discharge 
chamber 2, encompassing the transformer core. The discharge chamber is made 
of individual water-cooled metal sections 3, between which are placed insulating 
strips 4. The chamber also has a gas swirler 5 and a plasma outlet 6. The chamber 
is outfitted with auxiliary electrodes 7 to initiate a glow discharge. 

The device operates'as follows. First air is blown in. Voltage of about 3 kW 
is delivered to auxiliary electrodes 7 from a neon step-up transformer, and the 
glow discharge is initiated at a pressure of 1.3 - 13.3 Pa. If the plasma 
transformer provides the voltage necessary for an arc to burn on the secondary 
coil, a stable discharge develops, and the neon transformer shuts off. When gas is 
supplied to the gas swirler 5, pressure in the chamber rises to atmospheric and 
the arc is stabilized by the gas flow. 

A transformer plasma generator with air supply to the inlet was tested at 
pressures ranging from 30 to 100 kPa in a 70-mm-diameter chamber. At a 
pressure of 30 kPa in the chamber, there is a transition from a white to a light 
yellow glow, and it is obvious that the glow gap begins to contract. If pressure is 



further increased to 40 - 60 kPa, the discharge begins to glow bright yellow and 
then orange, and the glow gap contracts significantly (the radius of the arc is 
about 40-50 mm). If pressure is further increased to atmospheric, the brightness 
of the glow intensifies and the radius of the arc shrinks to 30 - 40 mm. The 
current is kept at 85 A; power in the discharge, at 70 kW. As a result, the oxide 
concentration in terms of NO2 at atmospheric pressure reaches 40 g/m* without 
resorting to quenching processes. Specific electricity consumption may be 
reduced to that in the chemical method for obtaining nitrous oxides. 

The use of this method* for obtaining nitric oxide in a transformer plasma 
generator provides the following advantages over existing methods: 

1. The claimed pressure and discharge frequency parameters with flow 
vortex stabilization make it possible to fix the product directly in the discharge 
chamber and, as a result, eliminates the probability of the reverse process of 
nitric oxide breakdown. Final product yield is thus increased. Moreover, there is 
no need for subsequent quenching, which simplifies the production process. 

2. The absence of electrodes results in a significant increase in unit 
operating life and in an increase in capacity, which in turn leads to an increase in 
final product yield. 

FORMULA OF THE INVENTION 

METHOD OF OBTAINING NITRIC OXIDE, including heating air in an 
electrodeless plasma generator at an elevated pressure using a high-frequency 
discharge, distinguished by the fact that to lower specific energy consumption 
and simplify the method by eliminating the product quenching stage, the process 
is carried out in a transformer plasma generator with vortex stabilization at a 
pressure of 50 - 100 kPa and a discharge frequency up to 10 kHz. 

[illustration] 
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